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(54) Heat exchange equipment 

(57) Heat exchange equipment comprising a com- 
pressor (10) which is connected to an indoor heat ex- 
changer (22) and also to two outdoor heat exchangers 
(44, 76), and flow-direction changing means (1 8, 34, 36) 
to change the direction of flow in the heat exchangers 
(22, 44, 76) whereby each of the outdoor heat exchang- 
ers (44, 76) can be defrosted whilst the other continues 
to remove heat from its surroundings. Pressure lowering 
means (62) are provided between the two outdoor heat 
exchangers (44, 76). The flow-direction changing 
means (34, 36) are provided between the compressor 
(10) and the heat exchangers (44, 76) and are controlled 
by control means^l 14) to switch alternately between a 
first direction of flow of the heat exchange fluid, in which 


the latter passes from the indoor heat exchanger (22) to 
one of the outdoor heat exchangers (44) to defrost it," 
and thence to the other outdoor heat exchanger (76) via 
the said pressure lowering means (62) before it is re- 
turned to the compressor (1 0), so that the said other out- 
door heat exchanger (76) removes heat from its sur- 
roundings, and a second direction of flow of the heat 
exchange fluid, wherein the latter passes from the in- 
door heat exchanger (22) to the said other outdoor heat 
exchanger (76) to defrost if, and thence to the said one 
of the outdoor heat exchangers (44) via the said pres- 
sure lowering means (62), before it is returned to the 
compressor (10), so that the said one of the outdoor heat 
exchangers (44) removes heat from its surroundings. 
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Description 

[0001] The present invention relates to heat ex- 
change equipment comprising a compressor which is 
connected to a heat exchanger intended to be in contact 
with air for indoor circulation and also to two heat ex- 
changers, both intended to be in contact with outdoor 
air, so that a heat exchange fluid can flow between the 
compressor and the heat exchangers, the equipment 
further comprising flow-direction changing means to 
change the direction of flow in the heat exchangers 
whereby each of the outdoor heat exchangers can be 
defrosted whilst the other continues to remove heat from 
its surroundings. 

[0002] Previously proposed such heat exchange 
equipment is disclosed in US-A-5,771 ,699. This disclos- 
es an air conditioning system which employs reverse cy- 
cle refrigeration apparatus to condition air inside a build- 
ing for heating in the winter months, and for cooling in 
ihe summer months, utilizing one heat exchanger coil 
disposed in heat exchange relation to the flow of condi- 
tioned air circulating within a building, and two heat ex- 
changer coils disposed in heat exchange relation to the 
flow of ambient air circulating outside a building, wherein 
each heat exchanger coil comprises a separate and sin- 
gular component part of a single air conditioning circuit 
connected to, and served by one single compressor; 
and wherein each of the outside heat exchanger coils 
are designed to change functions independently of the 
other, from that of an evaporator, to that of a condenser, 
for the purpose of inhibiting the accumulation of frost on, 
and/or removing frost from the outside heat exchanger 
coil when the heat pump is operating in the heating 
mode without reversing the flow of refrigerant within, or 
impeding the flow of refrigerant to the inside heat ex- 
changer coil, whereby the inside heat exchanger coil will 
continue to function in the condenser mode, and will 
continue to furnish heat to the inside of a building during 
the defrost cycle of either of the said outside heat ex- 
changer coils, and whereby heat generated by one said 
outside heat exchanger coil during the defrost cycle of 
that coil will be reabsorbed into the heat pump system 
via the other outside heat exchanger coil and circulated 
through the same refrigeration circuit, in a manner that 
will improve the efficiency of the heat pump. 
[0003] Previously proposed equipment provides re- 
spective thermostatic control means for the outside 
coils. Furthermore, it is possible that both coils may re- 
quire defrosting simultaneously. 
[0004] The present invention seeks to obviate one or 
more of these disadvantages. 

[0005], Accordingly, the present invention is directed 
to heat exchange equipment as set out in the opening 
paragraph of the present specification in which the 
equipment further comprises pressure lowering means 
between the two outdoor heat exchangers, and in which 
the fluid-direction changing means are provided be- 
tween the compressor and the heat exchangers to en- 


able a first direction of flow of the heat exchange fluid, 
wherein the latter passes from the indoor heat exchang- 
er to one of the outdoor heat exchangers to defrost it, 
and thence to the other outdoor heat exchanger via the 
5 said pressure lowering means before it is returned to the 
compressor, so that the said other outdoor heat ex- 
changer removes heat from its surroundings, and a sec- 
ond direction of flow of the heat exchange fluid, wherein 
the latter passes from the indoor heat exchanger to the 
10 said other outdoor heat exchanger to defrost it, and 
thence to the said one of the other outdoor heat ex- 
changers via the said pressure lowering means, before 
it is returned to the compressor, so that the said one of 
the outdoor heat exchangers removes heat from its sur- 
fs roundings and in which the equipment further comprises 
control means connected so as to be able to issue con- 
trol signals to the fluid-direction control valves to cause 
the latter to change the flow of the heat exchange fluid 
from one of the said first and second directions to the 
■■ other. 

[0006] The operation of the equipment as a heat 
pump to heat an indoor environment can alternate be- 
tween a flow of the heat exchange fluid in the first direc- 
tion and a flow of the heat exchange fluid in the second 
direction. Such flip-flop operation between the two di- 
rections of flow ensures that no more than one of the 
outdoor heat exchangers will need defrosting at any giv- 
en time. 

[0007] Preferably, the pressure lowering means com- 
prises one pressure lowering device which serves both 
the outdoor heat exchangers, the flow direction chang- 
ing means being such as to ensure that, for both the said 
first and second directions of flow of the heat exchange 
fluid, the latter passes through the said pressure lower- 
ing device in the same direction. 
[0008] Preferably, the equipment further comprises 
defrost-threshold sensor means arranged to provide a 
signal indicative of when one or other of the outdoor heat 
exchangers requires defrosting, the control means be- 
* ing connected to receive signals from the defrost- 
threshold sensor means and to issue such a control sig- 
nal upon receipt of a signal from the defrost-threshold 
sensor means. 

[0009] One or more of the heat exchangers may com- 
prise a coil, or a meandering passageway, for the flow 
of the heat exchange fluid. 

[0010] The pressure lowering means may comprise a 
heat exchange fluid expansion device, which may sim- 
ply be an orifice. 

[001 1 ] The heat exchange flow expansion device may 
comprise a thermostatic expansion valve. The latter 
may be adjustable to enable it to adjust the flow rate of 
fluid therethrough. Thus, if the expansion device com- 
prises an orifice, the adjustability may be accomplished 
by adjusting the size of the orifice. Temperature-de- 
pendent control means may be incorporated in the ad- 
justable expansion valve to adjust the latter in depend- 
ence upon the value of the temperature of the heat ex- 
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change fluid, preferably the heat exchange fluid flowing 
into the suction side of the compressor. 
[001 2] The def rost-threshold sensor means may be a 
temperature sensor. It may be located to provide an in- 
dication of the temperature of the heat exchange fluid s 
where it flows between the two outdoor heat exchang- 
ers. In particular, the defrost-threshold sensor means 
may be located upstream of the pressure lowering 
means. 

[001 3] A fluid receiving vessel may be positioned up- 
stream of the pressure lowering means. A fluid filter may 
be arranged between the flu id- receiving vessel and the 
pressure lowering means to filter the heat exchange flu- 
id which flows therebetween. 

[0014] The heat exchange fluid may comprise a freon 
which may be a chlorofluoro hydrocarbon. 
[001 5] The compressor may comprise a positive dis- 
placement piston pump. 

[0016] An example of heat exchange equipment 
made in accordance with the present invention is illus- 
trated in the accompanying drawing, the only Figure of, 
which shows a fluid circuit diagram of the equipment. 
[0017] The equipment illustrated in the only accom- 
panying Figure comprises a positive displacement pis- 
ton pump compressor 10 having a discharge outlet 12 
connected by a fluid conduit 14 to an inlet port 16 of a 
four-port reversing valve 18. In the setting shown in the 
Figure, the inlet port 16 is connected to the outlet port 
20 of the reversing^valve 18 which in turn is connected 
to an inlet of an indoor coil 22 provided with a fan 24, 
which, when operating, directs a flow of surrounding air 
over the outside surfaces of the coil 22. The outlet of the 
coil 22 is connected, via a flu id conduit 26 and a common 
gallery 28, to respective input ports 30 and 32 of two 
further four-port reversing valves 34 and 36. In the set- 
ting shown in the Figure, the input port 30 of the revers- 
ing valve 34 is connected to an output port 38 thereof 
which is closed. 

[0018] The input port 32 of the reversing valve 36 on 
the other hand is connected to an output port 40 of the 
reversing valve 36 which is connected to a fluid conduit 
42 leading to the input of a first outdoor coil 44. This is 
provided with its own fan 46. The outlet of the coil 44 is 
connected, via a fluid conduit 48 which includes a one- 
way valve 50 permitting fluid to flow through that conduit 
48 in a direction away from the coil 44, but not in the. 
opposite direction, to a liquid receiving vessel 52 where 
heat exchange fluid collects in liquid form. Fluid from the 
conduit 48 passes a temperature sensor 54, which is 
arranged to measure the temperature of the fluid, and 
a site glass 56. The fluid circuit continues downstream 
from the liquid receiving vessel 52 via a further site glass 
58, a fluid filter 60 and a thermostatic expansion valve 
62 which are connected in series with one another in 
that order following the fluid path downstream from the 
vessel 52. From the output of the thermostatic expan- 
sion valve, one conduit 64 passes via a non-return valve 
66 to what at the moment has been described as the 


outlet from the coil 22, although with this setting of the 
reversible valves 18, 34 and 36, the pressure of fluid 
from the coil 22 closes the conduit 64 to fluid issuing 
from the thermostatic expansion valve 62. 
[001 9] A further fluid conduit 68 extends from the out- 
let of the thermostatic expansion valve 62 and is provid- 
ed also with a non-return valve 70, which, in this setting 
of the reversible valves 18, 34 and 36 ; is closed to fluid 
issuing from the thermostatic expansion valve 62 in view 
of the pressure of fluid issuing from the coil 44. 
[0020] A further conduit 72 provided with its own non- 
return valve 74 receives low pressure heat exchange 
fluid from the thermostatic expansion valve 62 and en- 
ables the latter to flow to an inlet of a surrounding out- 
door coil 76 provided with its own fan 78. From the outlet 
of the coil 76, the fluid flows along a further fluid conduit 
80, and then via ports 82 and 84 of the reversing valve 
34 to a return line 86 which is connected to the suction 
inlet port 88 of the compressor 10. 
[0021] The return line 86 is also connected to a port 
90 of the return valve 36, which port 90 is, in the setting 
of the reversing valve 36 shown in the Figure, connected 
to a port 92 of that reversing valve which is closed. 
[0022] The return line 86 is also connected to a port 
94 of the reversing valve 18 which port 94 is, in the il- 
lustrated setting of the valve 18, connected to another 
port 96 thereof, which in turn is connected to the com- 
mon gallery 28 via a non-return valve 98. The non-return 
valve 98 inhibits any flow of fluid from the common gal- 
lery 28 to the return valve 1 8. 

[0023] A non-return valve 100 is arranged in the flow 
conduit 26 to enable fluid to flow through that conduit 26 
to the common gallery 28, but not in the other direction. 
[0024] A further flow conduit 102 connects the flow 
conduit 26 to the vessel 52 via a non-return valve 104 
which enables fluid to flow in that direction, but not in 
the other. 

[0025] A further flow conduit 1 06 connects what is the 
input to the coil 76 in the illustrated setting to the tem- 
perature sensor 54 via a non-return vaive 108 which en- 
ables fluid to flow in that direction, but not in the other. 
[0026] Lines 1 1 0 and 1 1 2 extend between the thermo- 
static expansion valve 62 and the suction inlet 88 of the 
compressor 10 to enable the thermostatic expansion 
valve. to be adjusted in dependence upon the tempera- 
ture and pressure respectively of fluid flowing into that 
inlet 88. 

[0027] With the reversing valves 18 : 34 and 36 set in 
the illustrated manner, with a freon as the heat exchange 
fluid filling the passageways and cavities of the illustrat- 
ed equipment and with the compressor 1 0 operating, hot 
high pressure gaseous freon passes from the compres- 
sor through the coil 22 where the freon condenses and 
heat is exchanged from the freon into the indoor air with 
the fan 24 operating to assist this heat exchange. The 
freon continues its passage through the conduit 26 to 
the common gallery 28, then on through the reversing 
valve 36 (the reversing valve 34 being closed to the re- 
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f rigerant at this stage) and on to the outdoor coil 44. The 
freon is still at relatively high pressure at this stage and 
is in warm liquid form. The fan 46 is switched off, and 
the outdoor coil 44 is therefore being defrosted at this 
stage. That is to say, heat is being given* out from the 5 
heat exchange fluid in this mode of operation of the 
equipment at coil 44. Because the freon is in liquid form 
rather than in hot gas form, it does not transfer heat so 
rapidly to the ice on the outside of the coil 44. In con- 
ventional equipment, where the heat exchange fluid is 10 
in hot gas form for defrosting a coil, the ice melts so 
quickly where it contacts the coil that a void is formed 
between the coil and the rest of the ice. With the illus- 
trated equipment, in which freon in warm liquid form is 
used for defrosting, no such void is created, or any such is 
void is much smaller, and the overall defrosting time is 
reduced. 

[0028] The freon continues via the conduit 48 past the 
temperature sensor 54 into the vessel 52 and thence via 
the filter 60 and the thermostatic expansion valve 62 into 20 
the conduit 72. At the thermostatic expansion valve 62, 
the pressure of the freon falls so that when it reaches 
the coil 76, it evaporates, thus receiving heat from the 
surrounding air. The fan 78 is operated to assist this heat 
exchange. The outdoor coil 76 thereby removes heat 25 
from its surroundings in this mode of operation of the 
equipment, and the freon in it evaporates and becomes 
superheated. The freon continues via the reversing 
valve 34 to the return line 86 and thence to the suction 
intake 88 of the compressor 10 where it recommences 30 
the cycle of flow into the conduit 14 from the discharge 
outlet 1 2 of the compressor 1 0. 
[0029] When the temperature sensed by the sensor 
54 falls below a predetermined threshold value, indicat- 
ing that the outdoor coil 76 requires defrosting, the di- 35 
rection of flow of the freon is altered. 
[0030] This is achieved by means of an electrical con- 
nection from the temperature sensor 54 to control 
means 1 1 4 which has outputs to the respective operat- - 
ing solenoids of the reversing valves 1 B, 34 and 36. 40 
[0031] Thus, when the temperature of the freon pass- 
ing the temperature sensor 54 falls below a given 
threshold value, that is detected by the sensor 54, so 
that the control means 114 issues signals to switch the 
reversing valves 34 and 36. In the switched condition, 45 
the input 30 of reversing valve 34 is connected to the 
port 82, and the ports 38 and 84 of the reversing valve 
34 are connected to one another 
[0032] Correspondingly, the input 32 of the reversing 
valve 36 is connected to the closed port 92 and the ports 
90 and 40 are connected together. 
[0033] In this switched condition of the equipment, fre- 
on which exits the coil 22 into the conduit 26 is now un- 
able to pass through the reversing valve 36 and instead 
passes from the common gallery 28 via the valve 34 to ss 
the conduit 80. What was the output from the coil 76 now 
becomes its input. The freon therefore passes first 
through the outdoor coil 76, the fan 78 of which is now 


switched off, to defrost that coil, and then passes on via 
the conduit 1 06 past the temperature sensor 54 into the 
vessel 52. From there, it flows through the filter 60 and 
the thermostatic expansion valve 62 where its pressure 
falls. It now passes via the conduit 68 into what was the 
output from the coil 44 but is now the input thereto, 
through that coil, the fan 46 of which is now in the oper- 
ative condition, and out through what was the input of 
the coil but is now the output thereof, to the conduit 42. 
It then passes via the ports 40 and 90 of the reversing 
valve 36 to the return pipe 80 and thence to the suction 
input 88 of the compressor 10. Thus, operation of the 
coils 44 and 76 is reversed, so that now the coil 76 is 
defrosted and the coil 44 removes heat from the sur- 
roundings. This is the heat that is then subsequently 
transferred from the coil 22 to the indoor surroundings 
in the next cycle of flow of the freon. 
[0034] Once the temperature sensor 54 detects a fur- 
ther fall of the temperature through a given threshold 
indicative of a need for the coil 44 to be defrosted, the 
control means 1 1 4 switches the reversing valves 34 and 
36 back to the illustrated condition so that the flow of the 
freon reverts back to the path it had at the outset of this 
description of the illustrated equipment. 
[0035] In this way, the direction of flow of the freon 
alternates between the direction it has with the valves 
34 and 36 in the illustrated condition to the direction it 
has with the other setting already described herein for 
those valves. This flip-flop operation of the equipment 
continues so that there is a continual, efficient and con- 
sistent supply of heat indoors without any down time for 
defrosting. This operation also ensures that the two coils 
76 and 44 at no stage require simultaneous defrosting. 
[0036] It will be appreciated that this equipment can 
also operate as an air conditioner to cool the indoors 
when the reversing valve 18 is switched to connect the 
port 16 to the port 96, and to connect the port 20 to the 
port 94. At the same time, the reversing valve 34 would 
be switched to have the port 30 connected to the port 
82, with the ports 34 and 84 connected with one another. 
Lastly, the reversing valve 36 would be in the condition 
illustrated. As a result, freon exits the compressor 10 
through its* discharge outlet 12 as a hot gas, passes 
through the port 96 of the valve 18 and the non-return 
valve 98 to the common gallery 28. It then passes 
through both coils 44 and 76, so that both act as con- 
densers, and then on, via the thermostatic expansion 
valve 62 and preceding devices (52 to 60) to the indoor 
coil 22 which acts as an evaporator to cool the inside 
air. All the fans 24, 44 and 76 are switched on during 
this mode of operation of the equipment. The superheat- 
ed freon passes on to the suction input 88 of the com- 
pressor 10 via the port 94 of the valve 18, then out of 
the outlet 12 and so on. 

[0037] It will also be appreciated that the lines 1 1 0 and 
112 enable the thermostatic expansion valve 62 to be 
adjusted to maintain the desired level of heating effect 
at the indoor coil 22 when the equipment is operating as 


so 
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a heat pump and ensures that the coil 22 provides the 
desired amount of cooling of the indoor air when the 
equipment is operating as an air conditioner. It also op- 
erates in conventional manner to ensure that whichever 
coil is acting as an evaporator, substantially the whole 
. of the length of the coil is used for evaporation, and sub- 
stantially no liquid flows from it. 
[0038] Numerous variations and modifications to the 
illustrated equipment will occur to the reader without tak- 
ing the resulting construction outside the scope of the 
present invention. For example, in one simplified form 
of construction, the thermostatic expansion valve might 
be non-adjustable, avoiding the need for the lines 110 
and 112, although clearly less control will be available 
by such a construction. The filter 60 may also comprise 
a drier. - 

[0039] Because the f reon is a warm liquid rather than 
a hot gas when it enters the first outdoor coil with the 
equipment in heat pump mode, a sub-cooling effect is 
achieved, reducing the evaporator temperature, in- 
creasing delta-t with the outside air and resulting in ef- 
ficient defrosting and simultaneous heating of the indoor 
air. 

[0040] The need for power supply cabling is reduced 
with the illustrated equipment, and the need for electric 
back-up heating is obviated when the equipment is op- 
erating in heat pump mode. 

[0041] Power consumption is reduced in that most of 
the heat generated by the compressor is transferred to 
the indoor environment when the equipment operates 
as a heat pump, rather than to the outdoor environment 
as with conventional equipment in which defrosting cy- 
cles are frequent. 

[0042] The efficiency of the cooling mode of operation 
of the equipment is not affected by the construction of 
the equipment for its heat pump mode. 
[0043] The illustrated reversing valve configuration 
ensures, in all modes, that the pressure differential is 
conducive to maximum sealing of each reversing valve 
through good seating of its shuttle. 


Claims 

1. Heat exchange equipment comprising a heat ex- 
changer (22) intended to be in contact with air for 
indoor circulation, two heat exchangers (44, 76) 
both intended to be in contact with outdoor air, and 
a compressor (10) connected to the indoor heat ex- 
changer (22) and to both outdoor heat exchangers 
(44, 76) so that a heat exchange fluid can flow be- 
tween the compressor (10) and the heat exchang- 
ers (22, 44, 76), the equipment further comprising 
flow-direction changing means (18 : 34, 36) to 
change the direction of flow in the heat exchangers 
(44, 76) whereby each of the outdoor heat exchang- 
ers (44, 76) can be defrosted whilst the other con- 
tinues to remove heat from its surroundings, char- 


acterised in that the equipment further comprises 
pressure lowering means (62) between the two out- 
door heat exchangers (44, 76), and in which the flu- 
id-direction changing means (34, 36) are provided 

5 between the compressor (10) and the heat ex- 
changers (34, 36) to enable a first direction of flow 
of the heat exchange fluid, wherein the latter passes 
from the indoor heat exchanger (22) to one of the 
outdoor heat exchangers (44) to defrost it, and 

10 thence to the other outdoor heat exchanger (76) via 
the said pressure lowering means (62) before it is 
returned to the compressor (10), so that the said 
other outdoor heat exchanger (76) removes heat 
from its surroundings, and a second direction of flow 

15 of the heat exchange fluid, wherein the latter passes 
from the indoor heat exchanger (22) to the said oth- 
er outdoor heat exchanger (76) to defrost it, and 
thence to the said one of the outdoor heat exchang- 
ers (44) via the said pressure lowering means (62), 

20 before it is returned to the compressor (10), so that 
the said one of the outdoor heat exchangers (44) 
removes heat from its surroundings, and in which 
the equipment further comprises control means 
(114) connected so as to be able to issue control 

25 signals to the fluid-direction changing means (34, 
36) to cause the latter to change the flow of the heat 
exchange fluid from one of the said first and second 
directions to the other. 

30 2. Heat exchange equipment according to claim 1, 
characterised in that the pressure lowering means 
(62) comprises one pressure lowering device (62) 
which serves both the outdoor heat exchangers (44, 
76), the flow direction changing means (34, 36) be- 

35 jng such as to ensure that, for both the said first and 
second directions of flow of the heat exchange fluid, 
the latter passes through the said pressure lowering 
device (62) in the same direction.-" 

40 3. Heat exchange equipment according to claim. 1 , 
characterised in that the equipment further com- 
prises defrost-threshold sensor means (54) ar- 
ranged to provide a signal indicative of when one or 
other of the outdoor heat exchangers (44, 76) re- 

45 quires defrosting, the control means (114) being 
connected to receive signals from the defrost- 
threshold sensor means (54) and to issue such a 
control signal upon receipt of a signal from the de- 
frost-threshold sensor means (54). 

so 

4. Heat exchange equipment according to claim 1, 
characterised in that one or more of the heat ex- 
changers (22, 44, 76) comprises a coil, or a mean- 
dering passageway, for the flow of the heat ex- 

55 change fluid. 

5. Heat exchange equipment according to claim 1, 
characterised in that the pressure lowering means 
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(62) comprises a heat exchange fluid expansion de- 
vice (62). 

6. Heat exchange equipment according to claim 5, 
characterised in that the expansion device (62) 
comprises an orifice. 

7. Heat exchange equipment according to claim 5, 
characterised in that the heat exchange flow ex- 
pansion device (62) comprises a thermostatic ex- 
pansion valve (62). 

8. Heat exchange equipment according to claim 7, 
characterised in that the thermostatic expansion 
valve (62) is adjustable to enable it to adjust the flow 
rate of fluid therethrough. 

9. Heat exchange equipment according to claim 8, 
characterised in that temperature-dependent 
control means are incorporated in the adjustable 

• expansion valve (62) to adjust the latter in depend- 
ence upon the value of the temperature of the heat 
exchange fluid. 

10. Heat exchange equipment according to claim 9, 
characterised in that the temperature-dependent 
control means adjust the expansion valve (62) in 
dependence upon the value of the temperature of 
the heat exchange fluid flowing into the suction side 
of the compressor (10). 

11. Heat exchange equipment according to claim 3, 
characterised in that the defrost-threshold sensor 
means comprises a temperature sensor (54). 

12. Heat exchange equipment according to claim 11, 
characterised in that the temperature sensor (54) 
is located to provide an indication of the tempera- 
ture of the heat exchange fluid where it flows be- 
tween the two outdoor heat exchangers (44, 76). 

13. Heat exchange equipment according to claim 12, 
characterised in that the said temperature sensor 
(54) is located upstream of the pressure lowering 
means (62). 

14. Heat exchange equipment according to claim 1, 
characterised in that a fluid receiving vessel (52) 
is positioned upstream of the pressure lowering 
means (62). 

15. Heat exchange equipment according to claim 14, 
characterised in that a fluid filter (60) is arranged 
between the fluid receiving vessel (52) and the 
pressure lowering means (62) to filter the heat ex- 
change fluid which flows therebetween. 

16. Heat exchange equipment according to claim 1, 


characterised in that the heat exchange fluid com- 
prises a freon. 

17. Heat exchange equipment according to claim 16, 
5 characterised in that the heat exchange fluid is a 

chlorofluoro hydrocarbon. 

18. Heat exchange equipment according to claim 1, 
characterised in that the compressor (10) com- 

10 prises a positive displacement piston pump. 
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(54) Heat exchange equipment 

(57) Heat exchange equipment comprising a com- 
pressor (10) which is connected to an indoor heat ex- 
changes (22) and also to two outdoor heat exchangers 
(44,-76), and flow-direction changing means (18, 34, 36) 
to change the direction of flow in the heat exchangers 
(22, 44, 76) whereby each of the outdoor heat exchang- 
ers (44, 76) can be defrosted whilst the other continues 
to remove heat from its surroundings. Pressure lowering 
means (62) are provided between the two outdoor heat 
exchangers (44, 76). The flow-direction changing 
means (34, 36) are provided between the compressor 
(10) and the heat exchangers (44, 76) and are controlled 
by control means (114) to switch alternately between a 
first direction of flow of the heat exchange fluid, in which 


the latter passes from the indoor heat exchanger (22) to 
one of the outdoor heat exchangers (44) to defrost it, 
and thence to the other outdoor heat exchanger (76) via 
the said pressure lowering means (62) before it is re-~ 
turned to the compressor (10), so that the said other out- 
door heat exchanger (76) removes heat from its sur- 
roundings, and a second direction of flow of the heat 
exchange fluid, wherein the latter passes from the in- 
door heat exchanger (22) to the said other outdoor heat 
exchanger (76) to defrost it, and thence to the said one 
of the outdoor heat exchangers (44) via the said pres- 
sure lowering means (62), before it is returned to the 
compressor (10), so that the said one of the outdoor heat 
exchangers (44) removes heat from its surroundings. 
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